Angiotensin II stimulates synthesis of vascular smooth muscle cell proteoglycans with enhanced low density lipoprotein binding properties.
One mechanism by which Angiotensin II (AII) may promote atherogenesis is through modulation of proteoglycan (PG) metabolism by vascular smooth muscle cells (SMC). To test this hypothesis, we investigated the effect of AII on PG synthesis by human aortic SMC and the ability of the newly synthesized PG to bind low density lipoprotein (LDL). AII stimulated PG synthesis by SMC in a dose- and time-dependent manner. In the presence of 1 microM AII, medium and cellular PG increased by 73 and 97%, respectively. AII caused a 55% increase in biglycan mRNA which resulted in a 52% increase in biglycan synthesis. Losartan, an AII receptor antagonist, and broad and isoform-specific protein kinase C (PKC) inhibitors abolished the AII-induced up-regulation of PG synthesis. Moreover, direct activation of PKC with phorbol ester stimulated PG synthesis significantly. Similarly, inhibitors of tyrosine kinase also caused inhibition of PG synthesis. AII increased the size and charge density of the newly synthesized PG. In addition, AII stimulated the synthesis of PG that bound LDL with very high affinity by 2.5-fold to 3-fold over control. These results suggest that the AII-mediated alterations in vascular SMC PG metabolism may contribute to the pathophysiology of atherosclerosis.